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EXECUTIVE SUMMARY  

Purpose 

 

This plan was originally adopted by the Gloucester County Board of Supervisors on 

September 1, 2009 and in accordance with the Community Rating System (CRS) 

Coordinatorôs Manual (FIA-15/2013), was reviewed annually and updated in 2014.  What 

follows is the updated plan prepared for readoption by the Gloucester County Board of 

Supervisors at their September 2, 2014 meeting.  A more extensive plan review and 

update is planned over the coming year prior to Gloucesterôs anticipated CRS cycle 

verification visit. 

 

The purpose of the plan is to analyze the causes of flooding in Gloucester County and 

identify the vulnerabilities due to flooding within the community.  The plan also 

documents and analyzes the countyôs existing flood management practices and provides 

feasible solutions to strengthen the countyôs overall flood management system, helping to 

lessen the amount of damage caused by flooding.  

  

During the development of this plan a standard 10-step process was followed.  The 10 

steps are based on the Federal Emergency Management Agency (FEMA) guidelines and 

requirements for the Community Rating System (CRS) Program for the development of a 

floodplain management plan.  

 

Table 1: Community Rating System Planning Steps 
 

Planning Process 

          1) Organize 

          2) Involve the Public 

          3) Coordinate 

Risk Assessment 

          4) Assess the Hazard 

          5) Assess the Problem 

Mitigation Strategy 

          6) Set goals 

          7) Review Possible Activities 

          8) Draft an Action Plan 

Plan Maintenance 

          9) Adopt the Plan      

         10) Implement, Evaluate, and Revise    
 Source: FEMA, 2013 

 
Organize to Prepare the Plan 

 

Further to the discussion below regarding development of the original plan, in the same 

action taken by the Gloucester County Board of Supervisors to adopt the 2009 plan, a 

formal Floodplain Management Committee was formed with the expressed purpose of 

guiding plan implementation, providing annual review of plan goals, and providing input 

to the required 5-year plan update. This committee meets quarterly each year with annual 

reports to the Board of Supervisors presented in the fall of each year.  The resolution 

forming the committee and annual reports are included in Appendix J. 
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At the beginning of this planôs conception a six person planning committee was formed 

to guide the planning process. The committee was made up of Paul Koll, Gloucester 

County Building Official, Christopher Perez, Gloucester County Planner and then Urban 

and Regional Planning Graduate Student at VCU, Dr. Mort Gulak and Dr. Avrum Shriar, 

Professors of Urban Studies and Planning at VCU, as well as Jay Scudder, former 

Director of Planning, and Mark Westfall, former Emergency Management Coordinator. 

The committee initially convened on January 25, 2007 to discuss: the role of the 

committee in the formation of the plan and to schedule follow up meetings to discuss the 

planôs progress.  The committee also discussed the parameters of the plan, various 

resources to aid in the risk assessment of the area, the agencies that needed to be 

involved, the extent that the public would be involved, as well as the time frame for the 

planôs completion and projected adoption date.   

 

During the initial research and data gathering phase of the plan, committee members 

provided guidance and assistance as needed.  The committee officially convened five 

times throughout the year and between formal meetings the committee remained in 

contact through e-mail and phone.  The second official committee meeting was held on 

April  18, 2007 at which members discussed the work that had been done thus far.  The 

meeting also served as a brain storming session that provided suggestions for 

improvements to existing ideas and suggested additional information that needed to be 

included in the plan.      

 

The third meeting, held on May 2, 2007, focused mainly on formulating goals and 

solidifying objectives for the plan.  During the first week in August 2007, a working 

draft of the plan was given to all the committee members for review, and by September 

2007, each member had provided feedback.  By December 2007 a draft plan was 

completed.  The draft plan was presented to the Gloucester County Planning Commission 

in April 2008.  The Commission asked to review the plan once it had been accepted by 

the ISO review board.  The ISO review was received late April 2008, and the draft plan 

was revised per ISO recommendations and suggestions.  In May 2009, the Board of 

Supervisors passed a resolution directing the Planning Department with assistance from 

the Department of Codes Compliance to develop a Floodplain Management Plan for the 

County by November 2009.  The resolution also approved the formation of an annual 

review committee whose 16 members will be made up of landowners, residents and 

business owners of the flood prone area, BOS members, and staff from various county 

offices. For a copy of the resolution, see Appendix H.  The creation of this review 

committee was reinforced by BOS action when the 2009 plan was officially adopted by 

resolution, which resolution is provided in Appendix J. 

 

Public Involvement 

 

Further to the public input on the initial 2009 plan, public input was sought through 

quarterly Floodplain Management Committee meetings, which committee was comprised 

of a majority of Gloucester County citizens. Each meeting was publically advertised with 

an opportunity for citizen comment as well. In addition, public input on this updated plan 

will be sought during the August 7, 2014 Gloucester County Planning Commission 

meeting. 

 

During the development of this plan three public meetings were held in the community 

for the purpose of informing the public and gaining feedback from Gloucester County 

citizens about the current coastal flooding problem in their county, the first on May 10, 
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2007, the second on October 23, 2007, and the third on May 14, 2009.  Citizens of 

Gloucester County were notified of the public meetings via advertisements in the 

Gloucester Mathews Gazette Journal (a local newspaper), see Appendix G.  Four of the 

six planning committee members (County Staff) were the official presenters at the 

meetings.  

 

The meetings were held at Achilles Elementary School, a school that is located in the 

floodplain and in close proximity to the majority of the countyôs repetitive loss areas.  

During the first two meetings, a Flood Protection Questionnaire (see Appendix A) was 

dispensed to survey attending citizens about their personal experiences with flooding in 

the community, as well as to gauge their general level of education about the flooding 

hazard of the area.  Attending residents were notified of the countyôs current involvement 

with the National Flood Insurance Program (NFIP) and its CRS program, a brief history 

of the countyôs flooding problem, the existing flood mitigation strategies as well as 

suggested recommendations in the plan.  Open discussion was encouraged in order to 

formulate new policies and strengthen existing strategies that would improve the areaôs 

flooding problem.  For the minutes from the first meeting, see Appendix G.  

 

At the third public meeting the Draft Floodplain Management Plan was presented, 

reviewed, and discussed.  The draft plan was available for citizen review through the 

County website, as well as in the Planning Department.  At the meeting each of the 

suggested recommendations in the plan was discussed.  Citizen comment and suggestions 

were obtained from this meeting and utilized to revise the draft plan before presenting the 

plan to the Planning Commission for review at their June 2009 meeting.  At the meeting 

the Planning Commission asked to set a Public Hearing for the July 2, 2009 meeting. 

During the July 2, 2009 meeting of the Planning Commission a public hearing was held 

regarding the proposed Floodplain Management Plan.  The Planning Commission voted 

11-0 (with two absent) to forward the Plan to the Board of Supervisors with a 

recommendation of approval.  At the September 1, 2009 meeting of the Board of 

Supervisors a public hearing was held regarding the proposed plan.   
 

Coordination with Other Agencies 
 

The plan has been developed with information from communications with the following 

local, regional, state and federal agencies/ organizations.  In April 2009, staff sent the 

draft plan to all of the following agencies (except agencies in italics) requesting 

comments.  Comments were obtained from these agencies and utilized to revise the draft 

plan before presenting the plan to the Planning Commission for review at their June 2009 

meeting. The updated 2014 plan was provided to each department identified below with 

ñ2014ò after their name.  Notes are provided where departments changed name. 

 

Gloucester County  

 Department of Planning, 2014 (Planning & Zoning) 

 Department of Codes and Compliance 2014 (Environmental Programs & Building 

Inspections)  

 Department of Emergency Services, 2014 (Emergency Management)  

 Department of Information Technology (GIS), 2014 

 Department of Community Education, 2014 

 Department of Public Utilities, 2014  

 Department of Public Works, 2014 (Engineering)  

 Department of Social Services  
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 Sheriffôs Office 

 Public Library  

 Volunteer Fire and Rescue (Abingdon and Gloucester), 2014 (through FMC) 

Non Profit Organizations 

 Bay Aging, Inc.  

 Friends of the Library 

Private Companies  

 Dominion Virginia Power  

Neighboring Communities  

 York County  

 City of Portsmouth 

Regional Agencies  

 Middle Peninsula Planning District Commission, 2014  

 Tidewater Soil Water Conservation District    

 Hampton Roads Emergency Management Committee 

State Agencies  

 Virginia Department of Conservation & Recreation 

 Virginia Department of Transportation  

 Virginia Department of Emergency Management  

 Virginia Department of Environmental Quality 

 Virginia Department of Health 

Federal Agencies  

 FEMAôs Community Rating System (Insurance Services Office Inc.) 

 Federal Emergency Management Agency, Region III (VA) 
 

Data Analysis 

 

To determine the causes and areas most affected by flooding within the county, the plan 

documents and analyzes: 

¶ Past seasonal coastal storm events that have affected the county and nearby areas 

¶ County Storm Surge Map 

¶ County Flood Insurance Rate Maps (FIRM)    

¶ County elevation profiles  

 

Complete assessment of community vulnerabilities requires analysis of the following 

factors:  

¶ Repetitive loss properties 

¶ Pre - FIRM structures in Special Flood Hazard Area (SFHA) 

¶ Vulnerable populations 

¶ Safety hazards 

¶ Critical facilities 

 
Recommendations 

 

The plan documents and analyzes the existing mitigation strategies for Gloucester County 

and provides feasible recommendations for improving of these tactics.  The plan 

recommends that the county: 

 

¶ Update, readopt and maintain the Floodplain Management Plan to help strengthen the 

communityôs mitigation activities. The County should also consider requiring 
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heightened construction standards in the Coastal A zone. Both actions will help 

lower flood insurance premiums for policy holders (Section 5.3b). 

¶ Utilize the road improvement priority list to as input to prioritize the allocation of 

scarce resources to projects that support the largest number of unmitigated pre-

FIRM structures in the SFHA (Section 5.1b1). 

¶ Continue to monitor State Route 649, Maryus Road and if washouts from flooding 

persist, recommend that VDOT improve the road to withstand coastal floodwaters 

by elevating damaged sections and installing more appropriate roadway drainage 

crossings (Section 5.1b2). 

¶ Encourage VDOT to develop a drainage study identifying the current state of the 

linked system of roadside and outfall ditches as input to the development of a ditch 

maintenance program for the southeastern portion of the county (Section 5.1b3). 

¶ Keep detailed records of which roads in the county flood, how often and to what 

extent (Section 5.1b4). 

¶ Consider permanent road signage with gauges that mark roadway location and high 

water on frequently flooded roads in the county (Section 5.1b5).   

¶ Continue to acquire properties through a voluntary program according to the priority 

list in order to increase the amount of land preserved as open space, and to reduce 

the amount of flood damage to new and existing properties in the flood prone areas 

of the community (Section 5.3a). 

¶ Increase awareness of the existing mobile phone mass notification system (Code Red) 

and the fact that citizens must opt-in to the program if they want to be contacted 

through this medium (Section 5.5b1).  

¶ Continue to send annual mass mailings with specialized information relating to 

property protection, flood safety and flood insurance to owners of property in flood 

zones (Section 5.4a).    

¶ Provide a central location where general information on flood preparedness, flood 

insurance, and floodplain management is easily accessible to the public in a hard 

copy format (Section 5.4b). 

¶ Advertise the technical assistance opportunities provided by County in relation to 

flood mitigation and preparedness, preferably in the same central locations where 

other flood-hazard information is available (Section 5.4c). 

¶ Alert residents as to the importance of securing existing fuel oil and propane tanks by 

providing tie-down information and methodologies (Section 3.4).   

¶ Request the Virginia Department of Health to examine the public health, safety and 

economic impacts associated with the increased use of alternative septic systems in 

flood prone areas (Section 3.4). 

¶ Evaluate the potential impact of sea level rise on the community, particularly with 

respect to its wetlands, and consider potential management options (Section 2.4). 

¶ Continue to zone for low density residential development and encourage residential 

clustering within flood-prone areas (Section 5.2a). 

¶ Continue to enforce building regulations throughout the county (Section 5.2b). 
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¶ Continue to require and enforce the provisions of the Floodplain Management 

Ordinance (Section 5.2c). 

¶ Continue to enforce the Chesapeake Bay Preservation Area Ordinance, the Erosion 

and Sediment Control Ordinance, the Wetlands Zoning Ordinance, the Coastal 

Primary Sand Dune Zoning Ordinance, and the Storm Water Ordinance (Section 

5.6). 

¶ Continue to regularly inspect the Countyôs high hazard dam and perform regular 

maintenance on it, as well as continue participation in the National Dam Safety 

Program (Section 5.1a).  

¶ Continue to utilize existing severe weather and hazard identification processes 

(Section 5.5a).   

 
This plan does not commit Gloucester County to any of the suggested mitigation remedies; it is merely a 

guide for local officials to use when making decisions about floodplain management within the community.  
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1. INTRODUCTION  

Gloucester County is located in the southeastern portion of Virginiaôs Middle Peninsula 

within close proximity of the Chesapeake Bay.  Half of the countyôs 140,364 acres are 

bounded by two tidal rivers and the Mobjack Bay: York River on the south and the 

Piankatank River on the north (Figure 1).  The county serves as a bedroom community 

for neighboring Virginia Peninsula localities (Newport News, Hampton, James City 

County, Poquoson, York County, and Williamsburg).  According to the American 

Community Survey of the U.S. Census Bureau, as of July 1, 2013 there were 

approximately 16,004 housing units in the county with 36,858 residents counted in the 

2010 census.  During a decennial growth spurt in the 1980s, there was pressure to 

develop on the areaôs low lying coastal land, much of which has elevations ranging from 

zero to five feet above mean sea level.  

 

Gloucester Countyôs proximity to the Chesapeake Bay and numerous tidal rivers, coupled 

with the areaôs low elevation, create an area with high risk of coastal flooding in the 

event of a seasonal coastal storm.  Depending on the stormôs magnitude and proximity to 

the county, coastal flooding can threaten public safety and local economic viability 

(FEMA 1987, 2-4). 

 

Figure 1: Gloucester County Regional Context  
 

 

 
 Source: Google Maps  

 

Over the years the county has taken many steps to protect its citizens from the areaôs 

flooding hazards.  The county has implemented a number of preventative measures, 

property protection policies, public information activities, and emergency service 

measures in an attempt to decrease the flood hazardôs impact on the community.  

 

The Federal Emergency Management Agency (FEMA) is responsible for investigating 

flood hazards in Gloucester County.  Their investigations produced various past, the 

currently effective, and the proposed 2014 Flood Insurance Study (FIS) and Flood 

Insurance Rate Map (FIRM) which are used to develop flood risk data for the community 

and establish flood insurance rates throughout the region.  The County and FEMA are 
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currently working towards implementation of completely new FIS and FIRM products 

that will become effective November 19, 2014. As with past versions, the new FIRM 

depicts flooding during a 100-year storm event (storms that have a 1% chance of being 

equaled or exceeded in any given year).  The FIRM accounts for both storm surge driven 

flooding, as well as flooding caused by heavy rainfall.  The map provides base flood 

elevations for the entire county derived from a detailed hydraulic analysis of the area 

described in the FIS.  The map also provides flood zone designations for the entire county 

describing the type of flooding experienced.   

 

In 1987, Gloucester became a participating community in FEMAôs National Flood 

Insurance Program (NFIP); this enabled citizens to obtain federally backed flood 

insurance.  Via participation in the NFIP, Gloucester was eligible to join the Community 

Rating System (CRS) program.  While participation in the CRS program is voluntary, the 

benefits for citizens in participating localities are numerous.  Under the program, flood 

insurance premiums are modified based on a point system which calculates the 

communityôs efforts to reduce future flood damage in the area beyond the minimal 

national standards.  These points are used to calculate a communityôs ñClass Ratingò; the 

rating is based on a scale of ten: 10 rating being the worst and 1 rating being the best.  In 

1994, FEMA conducted an analysis of the countyôs floodplain management efforts, and 

in 1995 awarded the County a Class 9 rating in the CRS program. In 1994 the rating 

affected the annual premiums of approximately 1,528 flood insurance policy holders 

within Gloucester County by decreasing premiums 5 percent.  Since their initial 

verification and rating, the County has taken action and has been recognized as necessary 

to climb to a Class 7 rating, leading to a current flood insurance discount of 15 percent. 

Due to the amount of repetitively flooded properties in the county, adoption of a 

floodplain management plan is required to maintain eligibility in the CRS program.  To 

gain further reductions in flood insurance policy premiums the county must gain credits 

that will qualify the locality for a lower CRS rating.   

 

The purpose of this plan is to document and analyze the countyôs existing flood 

management practices and provide feasible recommendations to strengthen the countyôs 

overall flood management system, which may lessen the amount of damage caused by 

flooding.   
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2. ASSESS THE HAZARD : POTENTIAL CAUSES OF FLOODING 

IN GLOUCESTER COUNTY  

2.1 Coastal Flooding 
 

The county is threatened year-round by three major seasonal coastal storm events: 

hurricanes, tropical storms, and norôeasters ï all of which, historically, have been the 

main causes of coastal flooding in the county.  Nationwide, besides fire, coastal flooding 

causes nearly 90% of Presidential Disaster Declarations.  This type of flooding is 

typically a result of storm surge, wind driven waves, and heavy rainfall. 

 

A hurricane is the most severe type of storm that can affect Gloucester County bringing 

with it extremely high winds, large amounts of rainfall, and storm surge.  The storm surge 

caused by a hurricane carries with it the greatest potential to cause damage to coastal 

communities because of its ability to travel inland.  Hurricanes are most likely to affect 

the region from June to November (FEMA 1987, 5). 

 

Hurricanes and Tropical Storms 

  
Hurricanes and tropical storms are closely related events being differentiated by their 

wind speed. Hurricane intensity is tracked and measured by the National Oceanic 

Atmospheric Associationôs (NOAA) National Hurricane Center (NHC) in Miami, Florida 

and they are graded using the Saffir-Simpson Hurricane Damage Scale (see Appendix D).  

Tropical storms are upgraded to hurricanes if sustained wind speeds reach 74 mph.  In 

1987, the Norfolk District of the U.S. Army Corps of Engineers tracked all the tropical 

storms of hurricane force which passed within 250 miles of the county; the average was 

determined to be one storm per year (FEMA 1987, 3-4). 

 

The National Hurricane Center uses the measurement of a 65 nautical mile (nm) radius to 

signify that a particular location has experienced a direct hit from a storm, and the 100 

nm radius to show events that narrowly missed the area but still had an impact through 

wave action and strong winds.  The two figures below show every major storm event that 

has passed within close radius of Gloucester County between 1990 and 2012.  Figure 2 

and Table 2 show storms that passed within a 65 nm radius of the county: Figure 3 and 

Table 3 show storms that passed within a 100 nm radius of the county.  Within the 22 

year time frame, the center of just over twice as many storms traveled within 100nm of 

Gloucester Courthouse as those that traveled within 65nm. 
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Figure 2: Storms within 65 nm of Gloucester Court House between 1990 and 2012 
 

 
 

Source: NOAA CSC Hurricane Mapping Tool  

 

Table 2: Storms within 65 nm of Gloucester Court House between 1990 and 2012 
 

Storm ID Name Year 

1 Bertha 1996 

2 Floyd 1999 

3 Charley 2004 

4 Gaston 2004 

5 Ernesto 2006 

6 Hanna 2008 
 

 Source: NOAA CSC Hurricane Mapping Tool 

1 

2 

3 

4 

5 

6 
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Figure 3: Storms within 100 nm of Gloucester Court House between 1990 and 2012 
 

 
Source: NOAA CSC Hurricane Mapping Tool  

 

Table 3: Storms within 100 nm of Gloucester Court House between 1990 and 2012 
 

Storm ID Name Year Storm ID Name Year 

1 Bertha 1996 8 Isabel 2003 

2 Josephine 1996 9 Charley 2004 

3 Danny 1997 10 Gaston 2004 

4 Earl  1998 11 Ernesto 2006 

5 Danielle 1999 12 Hanna 2008 

6 Floyd 1999 13 Irene 2011 

7 Helene 2000    
 

Source: NOAA CSC Hurricane Mapping Tool 

1 

2 

3 
4 

5 

6 

7 

8 

9 

10 

11 

12 

13 
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Norôeasters 

 

Another type of major storm event that 

causes severe damage to the county is 

the norôeaster (Figure 4), also known as 

a ñWhite Hurricaneò. This type of storm 

originates with little or no warning and 

is found along the middle and northern 

Atlantic coast.  Flooding from a 

norôeaster tends to be caused by wave 

action combined with wind and 

restricted to the coastal zone. These 

storms are most frequent in the winter 

months, but can occur at any time of the 

year.  They are most prevalent in 

Virginia between September and April 

(Middle Peninsula Planning District 

Commission, 2005). 

 

2.2 Storm Surge 
 

As hurricanes and tropical storms pass over or near the coast atmospheric pressure drops, 

causing a large volume of sea water to build up, eventually being pushed ashore by the 

stormôs winds causing a storm surge (Figure 5).  The wind is an over-riding factor in 

storm surge.  In the case of Gloucester County, strong East and Northeastern winds can 

push water from the Chesapeake Bay into the mouth of the York and Rappahannock 

Rivers and Mobjack Bay, flooding much of the countyôs low-lying areas (Middle 

Peninsula Planning District Commission, 2005).  The total storm surge height depends on 

the stormôs intensity and proximity to the county, and fluctuation in astrological tides.   

 

Figure 5: Illustration of a Storm Surge  
 

 
 Source: NOAA NWS  
 

When a hurricane or tropical storm makes landfall at high tide, the storm surge and the 

added water from the tidal fluctuation combine to create a ñstorm tideò.  In Gloucester 

County, tidal waters normally fluctuate twice daily from 1.2 feet above mean sea level to 

1.2 feet below mean sea level (FEMA 1987, 6).  If a severe hurricane were to make 

landfall during high tide, an additional 1.2 feet of water would be added to the highest 

storm surge possible, which could create a storm tide of 16.2 feet (Rygel, 2005).   

 

Norôeasters, like hurricanes and tropical storms, can dump heavy amounts of rain and 

produce hurricane-force winds that push large amounts of sea water inland.  However, 

this is not a true storm surge because a norôeaster does not cause an extreme drop in 

atmospheric pressure like that of a hurricane or tropical storm.  Low atmospheric pressure 

and high winds are responsible for the ocean waterôs ability to build up and eventually be 

Figure 4: A nor'easter off the United States Eastern Coast.  

                Source: NASA/Goddard Space Flight Center 
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pushed ashore; however, unlike a hurricane or tropical storm that makes landfall and 

slowly loses strength, a norôeaster can linger off-shore, often for many days, racking the 

coastline with powerful winds, strong waves, and large amounts precipitation (ice and 

rain).  Flooding caused by a norôeaster is unlike flooding caused by a hurricane or 

tropical storm, because it can last for many days through many tidal cycles with the most 

severe flooding taking place during high tide.  Flooding from a hurricane or tropical 

storm, on the other hand, is typically of shorter duration, rarely lasting more than one or 

two tidal cycles.  In the event of a norôeaster, there could be multiple high tide levels 

being added to the storm surge level.  For instance, if the storm lasted through three tidal 

cycles the storm tide could be as high as 18.6 feet (Rygel, 2005).  

 

2.3 History of Hurricane Events in the Area 

 

The August 1933 hurricane was born off the Cape Verde Islands and reached Category 4 

strength, but weakened to a Category 2 before making landfall in Nags Head, North 

Carolina.  The storm surge caused by the hurricane caused 18 deaths and $79 million in 

damages in Virginia.  The entire Tidewater area was paralyzed by the storm through loss 

of communication, electricity, water service and road access (Virginia Department of 

Emergency Management).  According to a 1987 report written by FEMA, this hurricane 

was the worst ever recorded along the Middle Atlantic coast: 

 

 ñNorfolk reported the greatest 24-hr rainfall in its history, 

a fall of 6.64 inches.  In Gloucester County, widespread 

damage to homes, cropland, and livestock resulted from the 

tidal flooding that reached an elevation of approximately 

8.8 feet at Gloucester Point.  Wells were fouled by the salt 

water, and the soil saturated by the salt intrusion required 

several years to return to its former productive stateò 

(FEMA 1987, 5-8). 

 

The September 18, 1936 hurricane reached Category 3 and came within 25 miles of 

Virginia Beach, causing $500,000 in damages to homes in the vicinity (Virginia 

Department of Emergency Management).  The storm is documented in FEMAôs Flood 

Insurance Study of Gloucester:   
 

ñégale force winds caused much damage throughout the 

lower Chesapeake bay areasé At Gloucester Point, the 

elevation of flooding reached 6.4 feetò (FEMA 1987, 5-8). 
 

On October 14, 1954, Hurricane Hazel devastated Virginia with a toll of 13 deaths and 

state-wide damages estimated at $15 million (Virginia Department of Emergency 

Management).  The storm is documented in FEMAôs Flood Insurance Study of 

Gloucester County:  
  

ñHurricane Hazel caused moderately high tides. The tidal 

flooding during this hurricane caused considerable salt 

damage due to the dry antecedent soil conditions.  There 

was also severe damage from the wind and salt sprayò 

(FEMA 1987, 5-8). 

 

On August 12, 1955, Hurricane Connie made landfall near Cape Lookout, NC and caused 
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16 deaths and $1 million in damages to Virginia Beach and various parts of the Tidewater 

waterfront (Virginia Department of Emergency Management).  The storm is documented 

in FEMAôs Flood Insurance Study of Gloucester County: 
 

ñThe surge occurred at the time of the astronomical low 

tide in this area, and the resultant tide was approximately 

4.3 feet at Gloucester Point.  The extremely heavy rainfall 

of approximately 9 inches in 24 hours with this hurricane 

added to the damage inflicted by the tidal floodingò  

(FEMA 1987, 5-8). 

 

 ñDisastrous flooding and high waves occurred all along 

the Atlantic Seaboard from New York to Florida.  Great 

destruction was caused by high waves and breaks 

superimposed on high tides.  The waves and breakers 

undermined and collapsed buildings; eroded the beaches, 

roads, and sand dunes; interrupted communication and 

power lines, and damaged agricultural lands... The 

elevation of flooding reached 5.8 feet at Gloucester Pointò 

(FEMA 1987, 5-8). 

  

In more recent years, on July 13, 1996, Hurricane Bertha devastated the local population 

by making landfall near Cape Fear and passing over Suffolk and Newport News, 

Virginia.  The storm injured nine people and caused several million dollars in damages 

(Virginia Department of Emergency Management).  

 

September 16, 1999, Hurricane Floyd cost Virginia more than $255 million in damage; 

fallen trees killed two people and closed nearly 300 roadways. Flooding alone caused $30 

ï $ 40 million worth of damage.  Rainfall in some areas was 12 to 18 inches (Virginia 

Department of Emergency Management). 

 

September 18, 2003, Hurricane Isabel made landfall near Ocracoke Island, North 

Carolina with its center traveling across the center of Virginia in a northwesterly 

direction as shown in Figure 3.  Across Virginia, there was $625 million worth of damage 

and 20 deaths caused by the storm (Virginia Department of Emergency Management).  

The hurricane created a tidal surge of 6.4 feet at Gloucester Point with wind gusts up to 

85 miles per hour throughout Gloucester County (FEMA 2007, 1). This storm provides 

the modern benchmark for Gloucester with respect to tidal flooding. 

 

September 1, 2006, the remnants of Tropical Storm Ernesto generated strong winds, 

heavy rainfall, and storm surge.  The storm brought 5 to 8 inches of rainfall and severe 

flooding to eastern Virginia.  Communities adjacent to the York River and northward to 

the Rappahannock River received tides that were 4 to 5 feet above normal, combined 

with 6 to 8 foot high waves.  Flooding and high winds caused the death of seven people 

and an estimated $118 million in damages.  Significant damage was sustained to homes, 

piers, boats, and marinas across the area.   Power outages were widespread across the 

area (Virginia Department of Emergency Management). 
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2.4 Sea Level Rise 
 

It has been widely studied and debated that our planetôs temperature is rising and that this 

change in temperature is contributing to higher sea levels through melting of the Arctic 

ice caps and glaciers.  If the earthôs temperature is rising, this will have an effect on 

ocean temperatures as well.  An increase in ocean temperature will likely increase the 

frequency and severity of coastal storms.  Combined these factors mean that even less-

severe coastal storms may produce more damaging floods. 

 

Scientists at the Virginia Institute of Marine Science (VIMS) compared the affects 

observed in the Hampton Roads area caused by the August 1933 hurricane and 2003ôs 

Hurricane Isabel, which was a category one storm when it hit Virginia.  Despite being a 

categorically weaker storm, Isabel brought water levels that were comparable to those 

seen in the 1933 storm.  Data shows that the monthly mean sea level during Isabel was 

approximately 1.4 feet higher than the mean sea level from seventy years prior (Pizer, 

2009). 

 

NOAA scientists have calculated that sea level in the region has risen an average of about 

four millimeters per year relative to the land since 1928.  A recent report by the U.S. 

Climate Change Science Program, suggests an additional sea-level rise of more than three 

feet by 2100 (Pizer, 2009).  

 

The Middle Peninsula Planning District Commission (MPPDC), Hampton Roads 

Planning District Commission (HRPDC), VIMS and others have prepared studies and 

assessments of the impacts of sea level rise and recurrent flooding for the Middle 

Peninsula and Hampton Roads Region. The studies are available on each agenciesô 

website and are valuable tools for the County to assess the potential impact of Sea Level 

Rise on the community.   

 

The 2009 study by the MPPDC entitled ñAssessing the economic and ecological impacts 

of sea level rise for select vulnerable locations within the Middle Peninsulaò provided a 

look at potential impacts to water resources, agriculture, biodiversity, forestry, coastal 

ecosystems, aquatic systems, public health, public and private infrastructure and 

emergency response.  The study used select locations in the Middle Peninsula to assess 

the potential economic impacts from sea level rise based on the direct and indirect 

impacts associated with changes to a variety of factors, not just damage to homes and 

properties.  Other related studies are available on their website:  http://www.mppdc.com 

/index.php/reports/2009. 

 

HRPDC has also been very active in providing information and research on sea level rise, 

flooding and coastal management including the 2013 report entitled Coastal Resiliency: 

Adapting to Climate Change in Hampton Roads (http://www.hrpdc.org/uploads 

/docs/07182013-PDC-E9I.pdf).  This report focuses on providing tools for planning for 

sea level rise and for providing regional outreach and coordination efforts on sea level 

rise and related issues. 

 

The Center for Coastal Resources Management (CCRM) at the Virginia Institute of 

Marine Science (VIMS) presented a study entitled ñRecurrent Flooding Study for 

Tidewater Virginiaò1 to (and at the request of) Virginiaôs General Assembly in January 

                                                 
1 See Appendix B for reference to Study 

http://www.hrpdc.org/uploads%20/docs/07182013-PDC-E9I.pdf
http://www.hrpdc.org/uploads%20/docs/07182013-PDC-E9I.pdf
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2013. The CCRM study indicates that a one and a half foot rise in sea level coupled with 

a three foot storm surge, similar to what would be experienced in a strong tropical storm, 

would lead to 13% of Gloucester Countyôs land mass being flooded ï including 118 

miles of roads. Only 3% of the projected flood area is currently developed. The Recurrent 

Flooding Study recommends a multi-faceted and flexible approach when adapting to sea 

level rise. For more rural areas, ñprotectionò activities such as shoreline hardening and 

stormwater management are highly recommended in combination with other strategies, 

such as ñaccommodationò ï elevating roads and buildings, installing warning systems, 

and planning evacuation routes, and ñmanagement/retreatò ï whereby beaches and dunes, 

wetlands, and marshes are, through planning and zoning, protected from development 

(management) or people and structures are moved away from flood-prone areas over time 

(retreat).   

 

2.5 Riverine Flooding  
 

Riverine flooding is defined as the overflow of rivers, streams, drains, and lakes due to 

excessive rainfall, rapid snow melt, rapid ice melt or a combination of all three.  This 

type of flooding involves the partial or complete inundation of normally dry land areas.  

It differs from coastal flooding, which is caused by a combination of rain, storm surge 

and wave action that affects primarily coastal areas (Webster County, 2008).  

 

Approximately 60% of Virginiaôs river flooding is the result of flash flooding from 

tropical systems passing over or near the state.  Riverine flooding also occurs because of 

successive rainstorms. Rainfall from any one storm may not be enough to cause a 

problem, but with each successive stormôs passage over the basin, rivers rise until 

eventually they overflow their banks.  If this occurs in late winter or spring, melting of 

snow in the mountains can produce additional runoff that can compound flooding 

problems (Watson, 2005).   

 

There are several types of Riverine flooding including headwater, backwater and interior 

drainage flooding.  Headwater flooding results from significant rain events that occur at 

the upper reaches of a watershed that then flow downstream within a short period of time. 

Backwater flooding results when the lower portion of a river or stream is blocked by 

debris or backed up due to a storm surge along the coast. Interior drainage flooding 

results when a dam gives way and the water being held in the impoundment is released 

all at once to the downstream receiving channel (Webster County, 2008).   

 

Periodic flooding of lands adjacent to non-tidal rivers and streams is a natural and 

inevitable occurrence.  When stream flow exceeds the capacity of a normal water course, 

some of the above-normal stream flow spills over into adjacent lands within the 

floodplain.  Riverine flooding is a function of precipitation levels and water runoff 

volumes within the watershed of the stream or river (NCDCCPS, 2007).  

 

The major rivers that surround Gloucester County are tidal in nature and they serve as 

estuarine tributaries of the Chesapeake Bay.  Flood hazards vary due to the riverôs 

location and the type of storm event taking place. 
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2.6 Dam Impoundments 
 

All dams in Virginia are subject to the Virginia Dam Safety Act and Dam Safety 

Regulations unless specifically excluded.  The Virginia Department of Conservation and 

Recreation (VDCR) ï Division of Dam Safety is the state agency responsible for 

enforcing the Virginia Dam Safety Act and the Virginia Soil and water Conservation 

Boardôs Virginia Impounding Structure Regulations and oversees the issuance of 

Operation and Maintenance Certificates for regulated dams.  

 

In September 2008, Virginiaôs dam regulations were amended. These amendments aim to 

treat all dam owners similarly and fairly in accordance with the regulations, increase 

awareness of dams and their potential impacts within localities and to their citizens, and 

help to improve the administration of the program.  Dams are classified with a hazard 

potential depending upon downstream losses anticipated in the event of a failure.  The 

hazard potential is unrelated to the structural integrity of a dam but rather it is directly 

related to potential adverse downstream impacts should the dam fail.  

 

The hazard potentials are classified in the following manner:  

 

¶ High - dams that upon failure would cause probable loss of life or serious 

economic damage.  

¶ Significant ï dams that upon failure might cause loss of life or appreciable 

economic damage.  

¶ Low ï dams that upon failure would lead to no expected loss of life or significant 

economic damage.  This classification includes dams that upon failure would 

cause damage only to property of the dam owner, identified as Low Hazard 

(Special Criteria), which has fewer requirements for regulatory compliance than 

Low Hazard dams.  

 

Currently there are 11 dams listed in Virginiaôs inventory of dams within Gloucester 

County: table 4 lists each dam, their respective hazard potential class, height, and the 

river each is located on.  Of these dams only one is ranked as High Hazard: Beaverdam 

Reservoir Dam, which is owned, operated and maintained by Gloucester County.  The 

other 10 dams are privately owned and maintained and have either a Hazard Potential 

Class of Low Hazard (special), Low Hazard or Significant Hazard.  Because of the above 

mentioned high hazard dam, later sections of this plan will primarily focus applicable 

mitigation activities specifically to the Beaverdam Reservoir Dam.  Figure 6 shows the 

Beaverdam Reservoir Dam Flood Inundation Map which was updated in 2009 and 

depicts the homes that may be inundated in the event of a Sunny Day Dam Failure 

(SDDF)2 and a Probable Maximum Flood Dam Failure (PMF)3.  The map shows 117 

addressed buildings potentially inundated in a SDDF and 288 addressed buildings 

potentially inundated in a PMF dam failure (Emergency Action Plan, 2009).  

 

                                                 
2Sunny Day Dam Failure means the failure of an impounding structure with the initial water level at the 

normal reservoir level, usually at the lowest un-gated principal spillway elevation or the typical operating 

water level. 
3 Probable Maximum Flood means a flood that might be expected from the most severe combination of 

critical meteorologic and hydrologic conditions that are reasonably possible in the region.   
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Table 4: Dams in Gloucester County 

 

Name  Hazard Potential Class  

Top 

Height  River  

Woodberry Farm Dam  Low Hazard 8 Jones Creek  

Weaver Dam  Low Hazard 6 Jones Creek  

Haynes Dam  Low Hazard 15 Carter Creek  

Robins Dam  Significant Hazard 16 Wilson Creek  

Cow Creek Dam  Significant Hazard 16 Cow Creek  

Burke Dam  Significant Hazard 21 Burke Mill Stream  

Cypress Shore Dam  Low Hazard 15 Trib. Piankatank River 

Haines Pond Dam  Low Hazard 9  Carvers Creek 

Beaverdam Reservoir Dam  High Hazard 39 Beaverdam Creek  

Wood Duck Pond Dam  Low Hazard  12.7  Fox Mill Run 

Leigh Lake Dam  Low Hazard, Special 12  James Creek 

Source: VDCR 2013 

 
There is no established database in Virginia of historic dam failures.  Most dam failures 

occur due to a lack of maintenance of the dam facilities in combination with excessive 

precipitation events, such as seasonal coastal storms or thunderstorms.  

 

Dam failures pose risks when there are large populations located downstream from the 

dams.  On-going dam inspections and Virginiaôs participation in the National Dam Safety 

Program maintained by FEMA and the U.S. Army Corps of Engineers serve as 

preventative measures against dam failures.   

 

Failure of dams may result in localized major impact.  Impact includes loss of human life, 

economic loss, lifeline disruption, and environmental impact such as destruction of 

habitat.  Secondary impacts from dam failure include flooding of surrounding areas. 
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Figure 6 

 
Source: County Base GIS layers were provided by United States Census Bureau, the Built Structure layer (April 

2009) was provided by Gloucester County DIT , and the Innundation Area layer was provided by Wiley & 

Wilson 2008.   
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3. ASSESS THE PROBLEM : VULNERABILITY OF THE 

COMMUNITY  

3.1 Property Damage  

 
Elevation Profile of Gloucester County  
 

Along its western and northwestern boundaries, Gloucester County has a maximum 

elevation of 160 feet above sea level, while most of the eastern and southeastern lands 

range from zero to five feet above mean sea level (Figure 8).  For the southern portions of 

the county, Route 17 can easily be used as an elevation marker due to its bisecting 

qualities: it separates the majority of the low lying land on the southeastern portion of the 

county from the higher elevated portions of land on the southwestern portions of the 

county.  The southern portion of Route 17 is constructed on land that is 20 to 40 feet 

above sea level.  This is significant because elevation drops dramatically as one travels 

towards the eastern shore.  The rapid elevation change is associated with a much larger 

bowl-shaped depression, known to 

scientists as the Chesapeake Bay Impact 

Crater (Powars 2000, 7).   

 

In the East and Southeastern portions of 

the county the land is mainly flat and 

characterized by marshland and 

shoreline.  This land is the most 

vulnerable to coastal flooding because 

there is little, if any, difference in 

elevation and not much in the way of 

vegetation that serve as a barrier to 

storm surge (Figure 7).  
Figure 7: Typical landscape of SE Gloucester County. 
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Figure 8 

 
 Source: County Base GIS layers were provided by United States Census Bureau and the Elevation GIS 

layers were provided by USGS.  



 

 
A Coastal Floodplain Management Plan for Gloucester County 16 

July 2009, updated August 2014  

 

Special Flood Hazard Area  

 
FEMA investigated the flood hazards in Gloucester County from 1983 to 1987.  This 

investigation yielded the countyôs FIS and FIRM, both of which are used to develop 

flood risk data for the community and establish flood insurance rates throughout the 

region.  The FIRM depicts flooding during a 100-year storm event (storms that have a 1% 

chance of being equaled or exceeded in any given year).  The FIRM accounts for both 

storm surge driven flooding, as well as flooding caused by heavy rainfall.  The map 

provides base flood elevations for the entire county derived from detailed hydraulic 

analysis of the area described in the FIS.  The map also provides flood zone designations 

for the entire county describing the type of flooding experienced.   

 

In 2003, Gloucester Countyôs FIRM was converted to digital form (known as Q3 data).  

The Q3 data is not as detailed as the hard copy FIRM; it contains the 100-year and the 

500-year floodplain boundaries (including velocity zones), and flood insurance zone 

designations but lacks base flood elevations.   

 

FEMA recently finished a complete update of the FIRM and FIS for Gloucester County 

(Figure 9).  The effective date of the new FIRM and FIS is November 19, 2014, and the 

updated FIRM layer is integrated into the Countyôs Geographic Information System 

(GIS) providing citizens an opportunity to compare existing and future flood zones.  

Below are definitions for zones located in Gloucester County: 

   

¶ Zone VE and V - SFHA along the coast, inundated by the 100 year flood with 

high velocity hazard caused by wave action. 

¶ Zone A - SFHA inundated by the 100 year flood for which no detailed flood 

profiles or elevations are provided.  

¶ Zone AE ï SFHA inundated by the 100 year flood determined by detailed 

methods with base flood elevations shown on the FIRM. 

¶ Zone AO ï SFHA inundated by the 100 year flood where flooding is anticipated 

to average depth of 1 to 3 feet, where a clearly defined channel does not exist, 

where the path of flooding is unpredictable, and where velocity flow may be 

evident. 

¶ Zone X and X500 ï areas are outside of the 100 year floodplain, not classified as 

SFHA.    

 

The updated FIRM utilizes a new SFHA classification to describe the type of flooding 

described below: 

 

¶ Zone Coastal A - wave action associated with the VE Zone (3 feet high and 

greater) does not automatically cease at the delineation of the AE Zone. To 

address this issue, the AE Zone category has been divided by FEMA by the Limit 

of Moderate Wave Action (LiMWA) to form the Coastal A Zone between the VE 

zone and AE Zone. The LiMWA represents the approximate limit of the 1.5 foot 

breaking wave. The effects of wave hazards between the VE Zone and the 

LiMWA will be similar to, but less severe than those in the VE Zone. 
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Figure 9 

 
Source: Gloucester County Information Technology/ GIS Department, 2013 FIRM   
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Addressed Structures in the Special Flood Hazard Area  

 

In 2005, a study conducted by the Middle Peninsula Planning District Commission 

(MPPDC) listed the number of addressed structures in Gloucester that are located in each 

special flood hazard area (VE, AE, A). The total number of addressed structures in the 

SFHA at that time was 2,233.  Of these 1,062 or 48% are located in Census Tract 1005, 

Block Group 1, 2, 3 and 4 (Figure 10), which is comprised of what is locally known as 

Jenkins Neck, Maryus, Severn, Achilles, Bena, Perrin, and portions of Gloucester Point 

(southeastern portion of Gloucester County).  Another 453 or 20% are located in Census 

Tract 1004, Block Group 1 (locally known as Robins Neck and White Marsh) and Block 

Group 2 (locally known as Glass).  Another 301 or 13% are located in Census Tract 

1002, Block Group 1 (locally known as Dutton) and Block Group 2 (locally know as 

Ware Neck), (Middle Peninsula Planning District Commission, 2005). Figure 10 shows 

the location of each of these areas with relation to Gloucester County. To view the entire 

study with relation to Gloucester, see Appendix B.  

 

Pre-FIRM Structures  in the Special Flood Hazard Area 

 
The above referenced study conducted by the MPPDC also analyzed Gloucester Countyôs 

addressed structures with relation to the year they were built.  According to the study, 

12,065 of the 15,260 structures (79%) in Gloucester County were built prior to 1989, 

before flood risks of the area were officially identified, and are classified as pre-FIRM 

structures (Middle Peninsula Planning District Commission, 2005).  Most pre-FIRM 

structures were not built with flood-proof techniques and thus are more vulnerable to 

flooding.   

 

Of the countyôs 12,065 pre-FIRM structures 1,950 or 6% are located in a Special Flood 

Hazard Area (VE, AE, A), and in 2005 had a total estimated value of $214,482,700.  Of 

these, 973 or 50% are located in Census Tract 1005, Block Groups 1, 2, 3 and 4 (Figure 

10) which is made up of Jenkins Neck, Maryus, Severn, Achilles, Bena, Perrin, and 

portions of Gloucester Point (southeastern portion of Gloucester County).  In 2005, the 

total estimated value of these areaôs pre-FIRM structures was $98,658,900.  Notably 

there are 388 or 20% of the total located in Robins Neck/ White Marsh and Glass.  In 

2005, the combined total estimated value of these areaôs pre-FIRM structures was 

$45,215,800.  Of the total, 253 or 13% are located in Dutton and Ware Neck.  In 2005, 

the combined total estimated value of these areaôs pre-FIRM structures was $34,426,800 

(Middle Peninsula Planning District Commission, 2005).  Figure 10 shows the location of 

each of these areas with relation to Gloucester County. To view the entire study with 

relation to Gloucester, see Appendix B.  
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Figure 10: Gloucester County Census Block Groups 
 

 
 Source: Gloucester County Information Technology/ GIS Department. 

 

Storm Surge Map  
 

Another tool to determine the vulnerable areas of a community is the storm surge map. A 

storm surge map reflects the anticipated worst case hurricane storm surge inundation (at 

astronomical high tide) from a direct hit from the hurricane as it makes landfall.  These 

maps do not show areas that may be flooded by excessive rainfall; they only depict 

flooding as a result of storm surge (Hampton Roads Emergency Management Committee, 

2006). Also, these maps do not indicate depth of flooding (Gloucester County, 2006). 

Gloucester Countyôs surge map (Figure 11) illustrates possible storm surge inundation 

areas in the county. In every storm surge scenario the eastern and southeastern portion of 

Gloucester County experience the highest risk of storm surge flooding. As the intensity of 

a hurricane grows, areas further inland are at higher risk of flooding from storm surge. 

Due to the rapid increase in the countyôs elevation levels as one travels inland, the 

intrusion of storm surge caused by increasing storm strength does not change 

dramatically, i.e. the area impacted by the storm surge from a Category 3 or 4 hurricane 

is not much greater than from a Category 2 hurricane (Figure 8). 
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Figure 11 

 
 Source: County Base GIS layers were provided by United States Census Bureau and the 

Storm Surge GIS layers were provided by Gloucester County Information Technology/ GIS 

Department.  (This figure is not 100% accurate due to the storm surge being shown extending 

past the Beaverdam Reservoir Dam. The construction of the dam now eliminates this from 

occurring). 
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Potential Structural Vulnerability to Storm Surge Inundation  
 

The 2005 study conducted by the MPPDC also analyzed Gloucester Countyôs potential 

structural vulnerability to storm surge inundation caused by Category 2, 3, and 4 

hurricanes.4 Throughout Gloucester County, nearly 23% of all addressed structures 

(3,443 total) lie within the predicted storm surge for a Category 2 hurricane.  A storm 

surge from a Category 3 hurricane had the potential to affect 26% of the countyôs 

addressed structures (3,994 total), and in 2005 had the potential for $459 million in 

damages.  A storm surge from a Category 4 hurricane had the potential to affect 600 

additional structures, and in 2005 it was estimated to cause over $527 million in property 

loss (Middle Peninsula Planning District Commission, 2005). 

 

The MPPDCôs study determined that the census block groups with the most potential to 

be severely affected by storm surges are in Census Tract 1005, Block Group 1, 2, 3 and 4 

(Figure 10) which is comprised of Jenkins Neck, Maryus, Severn, Achilles, Bena, Perrin, 

and portions of Gloucester Point (southeastern portion of Gloucester County).  Every 

built structure within these four census block groups lies within the predicted storm surge 

from a Category 2 hurricane - a total of 1,798 structures; in 2005 it was estimated at 

$196,380,100 in potential property losses.  

 

Other census block groups with high potential to be severely affected by storm surge are 

in Census Tract 1004, Block Group 1 locally known as Robins Neck and White Marsh 

and Block Group 2 locally known as Glass (Figure 10). In Block Group 1, 80% of the 

built structures run the risk of inundation by a storm surge from a Category 2 hurricane - 

a total of 377 structures, in 2005 it was estimated at $46,898,800 in potential property 

losses. In Block Group 2, 68% run the risk of inundation by the same surge, a total of 265 

structures; in 2005 it was estimated at $29,097,000 in potential property losses.  

 

Another census block group with high potential to be severely affected by storm surge is 

in Census Tract 1002, Block Group 2 locally known as Ware Neck (Figure 10).  A little 

over 55% of the block groupôs built structures run the risk of inundation by a storm surge 

from a Category 2 hurricane ï a total of 339 structures, in 2005 it was estimated at 

$48,205,800 in potential property losses (Middle Peninsula Planning District 

Commission, 2005). 

 
Repetitive Loss Areas 

 

FEMA classifies Repetitive Loss Properties as those that that have made flood damage 

claims of $1,000 or more twice within a 10-year period. FEMA classifies Severe 

Repetitive Loss Properties as any property that has at least four NFIP claim payments 

(including building and contents) over $5,000 each, and the cumulative amount of such 

claims payments exceeds $20,000.  The properties on the list are subject to change over 

time, and will depend on the frequency and severity of the seasonal coastal storms that 

affect the area.  As of December 31, 2011, there were 128 repetitive loss and 12 severe 

repetitive loss properties in Gloucester.  Of the 140 repetitive loss properties, 138 are 

residential and the other 2 are businesses. The countyôs severe repetitive loss properties 

are residences. Gloucester is classified as a ñCategory Cò repetitive loss community (> 10 

                                                 
4 (Note: Category 1 and Category 5 hurricane surge data is not analyzed in the structural vulnerability study 

due to data limitations.)  (For study see Appendix B). 
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repetitive loss sites) and must tailor its floodplain management plan specifically to the 

countyôs repetitive loss areas. 

  

Due to Privacy Act requirements, Repetitive Loss & Severe Repetitive Loss properties 

will be generalized based on location, and will further be known as a Repetitive Loss 

Areas.  These areas and the amount of repetitive loss properties in them will aid in the 

countyôs determination of which portions of the county have the most frequent and severe 

flood related damages to residences, and will be high priority target areas for future 

mitigation activities. The majority of the countyôs repetitive loss properties are located on 

low lying land that forms the various necks that protrude into and form the Mobjack Bay 

which are characterized by ñsoutheasternò and ñcentralò in Table 5 and Figure 10.  

 

Table 5: Repetitive Loss Areas 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 Source: FEMA , 2008   

 

As of April 30, 2014 Gloucester County has experienced a total of 1,338 flood losses 

since January 1, 1978 with total payments of $30,280,135.40. As of December 31, 2011, 

of the 140 repetitive loss properties, 37 had been mitigated against damages caused by 

flooding through either elevation or demolition of the primary structure, or through 

acquisition of the property. Regardless, these properties remain on the list due to the 

required time frame that must pass since each repetitive loss property last had an 

insurance claim.  Throughout this plan, once a property has received flood mitigation it 

will no longer be considered as a primary target area for future mitigation strategies.  

Later sections of this plan focus applicable mitigation activities specifically to the 

properties or areas that have not received mitigation against damages caused by flooding.   

 

Repetitive Loss 

Areas  

Area of the 

County 

Number of 

Properties  

Maryus Southeastern 32 

Glass Southeastern 21 

Severn Southeastern 17 

Perrin Southeastern 15 

Jenkins Neck Southeastern 14 

Ware Neck Central 13 

Bena  Southeastern 9 

Achilles Southeastern 7 

Zanoni Central  4 

Hayes Central  2 

Claybank Southwestern  1 

Dutton Northeastern  1 

Naxera Central 1 

Roanes Central 1 

Signpine Northwestern 1 

Wicomico Southwestern 1 
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Highest Priority Target Areas Based on Vulnerability 

 

Areas in the county that are the most vulnerable to flooding will be considered the target 

areas for future flood mitigation activities, and classified as such.  Rather than utilize 

repetitive loss properties as the sole indicator of an areaôs vulnerability, a combination of 

four indicators will be utilized: 1) highest concentration of addressed structures in the 

SFHA 2) highest concentration of pre-FIRM structures in the SFHA 3) highest 

percentage of structural vulnerability to storm surge inundation and 4) highest amounts of 

repetitive loss properties.  Utilizing a combination of these four indicators will help 

justify areas in the county that may not have been affected by a seasonal coastal storm in 

recent history but have high potential for catastrophic results in the event of a seasonal 

storm. This decision is based on the very nature of seasonal coastal storms, which are 

characterized by their unpredictability with regard to frequency, duration, strength and 

trajectory.  The amount of repetitive loss properties in an area can dramatically change 

from coastal storm event to coastal storm event.  If the county were to utilize repetitive 

loss properties as the sole indicator of vulnerability it would be placing too much 

emphasis on past storms rather than preventing future damages from future coastal 

storms. 

 

Based on this planôs analysis of the 2005 study conducted by the Middle Peninsula 

Planning District Commission (which was discussed in the previous four sections), the 

area of the county that is most vulnerable to flooding is the southeastern portion of the 

county, which includes the most addressed structures in the SFHA, possesses the most 

pre-FIRM housing in the SFHA, and has the highest percent of structures predicted to be 

inundated in a storm surge, as well as has the highest number of repetitive loss properties 

in the county. Because of these findings, Jenkins Neck, Maryus, Severn, Achilles, Bena, 

Perrin, and portions of Gloucester Point (southeastern portion of the county) are 

considered the highest priority target area for future flood mitigation strategies in the 

county.  

 

Other target areas in the county are Robins Neck and White Marsh, Glass, Dutton, and 

Ware Neck.   
 

3.2 Vulnerable Populations 
 

In Gloucester County, 3,857 residents (10.5%) are living in the countyôs most severe 

coastal flood hazard area, Census Tract 1005 (southeastern portion of the county). This is 

down from the figure of 3,884 residents reported in the 2009 plan which is partially due 

to the success of hazard mitigation activities. In order to maximize the effectiveness of 

this plan, it is imperative to identify vulnerable segments of the population at risk of 

coastal flooding hazards.  By understanding the population at risk, emergency 

management planners will be better equipped to review the effectiveness of the existing 

flood mitigation practices and address the unmet needs of the area.  To assess the social 

vulnerability of the high hazard area, age, disability, and income levels were estimated 

from the 2008 ï 2012 American Community Survey (ACS) by the U.S. Census Bureau 5  

and analyzed at the Census Tract level.   

 

                                                 
5 See Appendix B for reference to sources of U.S. Census data 
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Age and Disability 
 

According to the 2008 ï 2012 ACS estimate, Census Tract 1005 is largely made up of 

middle-aged residents (median: 42.4 yrs); 21.2% of the population is under the age of 18, 

one third of which are children under five years old.  The southeastern portion of the 

county also has a moderate number of elderly (17.6% 65 or older).  Previous population 

projections by age for the county showed large increases in the elderly population in 

coming decades with 22% of the county being elderly by 2020, and almost 37% by 2030. 

These projections now appear to be credible; Gloucesterôs elderly population has grown 

by 17% since 2000.  

 

The areaôs disabled population includes a wide range of age groups.  According to the 

2008 ï 2012 ACS estimate, 12.5% of all residents in this Census Tract are living with a 

disability, and 31.2% of those 65 years of age and older have some form of disability.   

 

Young children, the elderly, and the disabled populations are important to consider due to 

their lesser capacity to protect themselves in hazardous situations, and their limited levels 

of mobility (Sorensen, 2006).   

 

Income 
 

According to the 2008-2012 ACS estimate (in 2012 dollars) , annual income levels in 

Census Tract 1005 have become less evenly distributed: 21.5% of households earn less 

than $24,999, 21.9% $25,000 - $49,000, 20.3% $50,000 - $74,999, and 36.3% earn over 

$75,000.  9% of households in census tract 1005 earn over 150,000 per year. 

 

Typically, low income households face higher levels of risk from flooding because they 

can least afford the costs associated with relocation, property protection (e.g. elevating 

structure), repair and cleanup (e.g. tree removal, floor replacement, and appliance 

replacement) (Sorenson, 2006).    

 

3.3 Critical  Facilities 

 

Critical facilities are those that are crucial to the everyday functioning of a community, or 

that provide essential services during emergencies and are charged with providing special 

care to vulnerable populations.  The vulnerability of critical facilities can be assessed by 

their location in a flood zone as depicted in the digitized FIRM, as well their location in 

an area potentially inundated by storm surge from a hurricane (Figure 12) (NOAA CSC 

Risk and Vulnerability Assessment Tool). 

 

Fire and Rescue 

 

Gloucester has six fire and rescue stations throughout the county (Appendix I).  The 

Gloucester Volunteer Fire and Rescue Squad maintains three stations that serve the 

northern portion of the county (Stations 1, 4 and 6).  Abingdon Volunteer Fire and 

Rescue maintains three stations that serve the southern portion of the county (Stations 2, 

3 and 5).  None of Gloucesterôs six fire and rescue stations are located in a flood zone; 

however, Station 2 (located in the southeastern portion of the county) could be inundated 

during a storm surge from a Category 2 hurricane (Figure 12).  Previous coastal flooding 

caused by documented hurricane induced storm surges has not hindered the stationôs 
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ability to respond.  No other fire and rescue station in Gloucester is located in an area 

potentially inundated by storm surge.   

 

Shelters  
 

Gloucester utilizes several public schools as shelters during emergency events.  Only one 

of the nine public schools in Gloucester County - Achilles Elementary School (located in 

the southeastern portion of the county) - is within a flood zone, classified AE (area 

inundated by the 100 year flood).  This school is also located within the predicted extent 

of storm surge flooding caused by a Category 1 hurricane (Figure 12); however, Achilles 

Elementary School is not used as a shelter during seasonal storms because of its 

vulnerability to flooding.  

 

Public Water (Beaverdam Reservoir)  

 

Gloucester County provides various public services and facilities for its residents, 

including those related to water supply and sewage disposal.  The Beaverdam Reservoir 

and its associated water treatment plant provide portions of the county with public water.  

The facility is located just north of the courthouse area and is contained by an earthen 

dam.  The reservoir covers approximately 655 acres and is surrounded by a 300 to 600 

foot buffer of county owned forestland that makes up the Beaverdam Reservoir Park 

(Middle Peninsula Planning District Commission, 2005). The impounding structure for 

Beaverdam Reservoir, Beaverdam Reservoir Dam, is classified as a ñHighò hazard dam.   

 

Dams are classified with a hazard potential depending upon downstream losses 

anticipated in the event of a failure as opposed to their structural integrity.  

 

The dam was constructed in accordance with plans approved by the Virginia Department 

of Conservation and Recreation (VDCR).  In addition, VDCR has issued the required 

operational certificates directing/confirming the safe operation of this facility.  There 

have never been any flooding problems related to the dam structure serving the reservoir.   

Portions of the reservoir are located in flood zones AE and A, and according to county 

storm surge maps the downstream side of the dam itself has the potential to be inundated 

by a storm surge from a Category 3 hurricane.  However, this does not pose any 

significant risk to the dam given it is designed to pass the probable maximum flood 

(PMF) which vastly exceeds a 100 year flooding event.  The damôs emergency spillway 

was tested during 1999ôs Hurricane Floyd and behaved as designed with water flowing 

downstream using the primary and emergency spillways.   

 

Private Water 
 

Where public water is not available or citizens chose not to use available public water, 

Gloucester County citizens use thousands of private deep and shallow wells (Gloucester 

County, 2002).  Depending on the location of an individual household, the well system 

may be in a flood zone or in an area potentially inundated during a storm surge.  These 

private water supplies are susceptible to contamination during flooding (see ñSafety and 

Health Hazardsò below) and usually are a key factor for attention in post disaster 

remediation. 
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Public Sewer and Private Sewage Disposal 

 

Portions of Gloucester County are served by public sewer.  Sewage from these areas is 

collected and pumped by pump stations that are owned by the county to underground 

force main pipes that are owned by the Hampton Roads Sanitation District (HRSD). The 

HRSD force mains lead from the courthouse area along Route 17, under the York River 

and to Hampton Roads where the sewage is treated. The system is a closed underground 

system (force main) that does not sustain damages during severe flooding events.  

However, there were two pump stations in the Gloucester Courthouse area (Pump station 

#11 and Pump station #13) that sustained damage during Hurricane Floyd in 1999.  The 

county maintains standby pumps to provide continuous service in the event a pump 

station is damaged by flooding (or other means). 

 

Other portions of the county utilize septic tanks for private sewage treatment.  Depending 

on the location of an individual household, the septic tank may be in a flood zone or in an 

area potentially inundated during a storm surge. 

 

According to the Virginia Department of Health there are many residences that utilize 

either public sewer or private septic systems that also utilize public water.  This may pose 

a special problem during storm events.  In cases where the sewage system becomes 

disabled (either by disability of a mechanical appurtenance or through a power outage) 

and a water supply remains uncompromised, the result is usually a back-up of sewage 

into the structure or an exposure of sewage on the ground surface (as experienced after 

Hurricane Isabel) (see ñSafety and Health Hazardsò below). 

 

Roads 

 

Gloucester County residents primarily utilize Rt. 17 - George Washington Memorial 

Highway - as the main artery of the County.  The four lane highway runs North-South 

through the center of the County.  Unfortunately VDOT does not keep records of which 

roads flood and to what extent.  In an effort to identify the roads that are most vulnerable 

to damage from coastal flooding, road closure data was obtained from VDOT and utilized 

in the plan.  Rt. 17 has not been closed6 due to flooding in past storm events. 

 

Regardless, two segments of the road are located in a flood zone, classified AE (area 

inundated by the 100 year flood), and are potentially affected by storm surge.  The first is 

near the Court House area of the County and would be potentially inundated by a storm 

surge from a Category 1 hurricane. Box culverts were utilized during the design and 

construction of the road at the area located near the Court House to divert water under the 

roadway, these culverts are capable of flowing large amounts of water before flooding the 

road above. The second area is located at the southern end of the County and has 

potential to be inundated by a storm surge from a Category 3 or 4 hurricane (Figure 12).   

 

Notably, the majority of roads in the southeastern portion of the county are built in a 

flood zone, (classified as VE and AE), and would be inundated during a Category 1 

hurricane.  And all the roads in this area of the county would be potentially inundated in a 

Category 2 hurricane (Figure 12).  Over a seven year time frame (1999 ï 2006) which 

                                                 
6 The definition of a road closure by VDOT is when a road is closed due to damages to the road which 

make it impassable, such as a washout.  Closures caused by downed trees were not considered in this list, 

nor was a temporary ñclosureò caused by standing water considered in the list.       
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included 1999ôs Hurricane Floyd, 2003ôs Hurricane Isabel, and 2006ôs Hurricane 

Ernesto, there has only been one road in the southeastern portion of the county (on one 

occasion) that has been closed4  due to flooding - Rte. 649 (Maryus Road) from 

Hurricane Ernesto in 2006.  While there have been no other closures4 in this area of the 

county during the 7 year time frame, per VDOT recommendation Route 646 (Jenkins 

Neck Road) will be considered as a high risk road because it has flooding during every 

coastal storm event in recent years.  In this plan the road closure data for the County will 

primarily focus on roads that have flooded on two or more occasions during the seven 

year period mentioned above (Table 6). The causes of the road flooding will be discussed 

in further detail in Chapter 5 in the Structural Improvement Activities section. 

 

Table 6: Road Closures due to Flooding from 1999 - 2006 
 

Rte.  Road Segment  

605  Indian Road at Beaverdam Reservoir. 

606  Farys Mill Road at Beaverdam Park second entrance. 

610  Salem Church Road at the fourth bend. 

614 Featherbed Lane at second bend. 

614 

Segment: Hickory Fork Road at Haynes Mill Pond. (This 

road segment was fixed in 2006 and has not been closed 

since). 

625 Ditchley Drive nearest the North River. 

662 Allmondsville Road at the bend.   

1208 Greate Road at the boat landing. 

 Source: VDOT, 2007 
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Figure 12 

 
 Source: County Base GIS layers were provided by United States Census Bureau, and the 

Storm Surge GIS layers were provided by Gloucester County Information Technology/ 

GIS Department.  
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3.4 Safety and Health Hazards 

 

Flooding has the potential to cause a significant amount of safety and health hazards in 

the county.  Nationally, the most deaths from flooding occur while attempting to evacuate 

the flood-prone area.  Victims become trapped in their vehicles and drown while driving 

through floodwaters that appear shallow but turn out to be deep (Des Plaines Engineering 

Department 2002, 23).  In Gloucester there have been very few deaths caused by 

flooding; one of the more recent deaths occurred on September 18, 2003 (Hurricane 

Isabel) when an individual died of a heart attack after their vehicle became partially 

submerged and they attempted to push the vehicle to dry land, unsuccessful the driver 

returned to the vehicle and suffered a heart attack as the vehicle was being swept away in 

high waters.  Other recent storm related deaths in the County have come about from trees 

falling on residential structures during or after a storm event (Middle Peninsula Planning 

District Commission, 2005). 

 

While death is ultimately the worst hazard possible, there are other significant health and 

safety hazards that can result from flooding events, such as an abundance of solid waste 

and debris, the spread of disease by mosquitoes, fuel spills and chemical waste, exposure 

to raw sewage caused by septic tank failure, possible damage or destruction of private 

water supply, and exposure to mold spores.  The possibility of flooding causing serious 

safety hazards are amplified when flooded areas become inaccessible to emergency 

responders (fire, rescue squad, and police personnel) by high water and or flood related 

road damage (Des Plaines Engineering Department 2002, 23).  Gloucester Countyôs road 

network has experienced damage caused by coastal flooding on numerous occasions 

(VDOT, 2007).  These were briefly discussed in Section 3.3 Critical Facilities and will be 

discussed in further detail in Chapter 5 in the Structural Improvement Activities section. 

 

Solid Waste and Debris  
 

Hurricanes and associated storms typically generate large amounts of solid waste through 

wind damage and/or flooding. Solid wastes generated may include woody debris, 

demolition waste, spoiled food, household goods and products, and other municipal solid 

wastes.  After a hurricane, solid waste management facilities typically experience 

significant increases in waste intake rates due to the cleanup efforts which may strain 

their normal capabilities. Nonetheless, they are still required to meet all regulatory and 

permit requirements, or obtain temporary modifications of their permits as approved by 

the Department of Environmental Quality (DEQ, 2009).   

 

Originally adopted on June 29, 1998 and revised August 9, 2001 the Gloucester County 

Disaster Solid Waste Plan appropriately plans for an increased amount of solid waste 

generated by coastal storm events.  In the plan it is estimated that a Category 4 hurricane 

could generate 126,000 cubic yards of waste materials in just seven square miles of the 

Countyôs most densely populated areas.  Because of this, the Disaster Solid Waste Plan is 

an important part of the Countyôs overall emergency preparedness planning.  The plan 

sets forth relevant County policies and provides procedures to be followed when the plan 

is implemented.   

 

For example; in the event of a major disaster, such as a federally declared disaster, but 

without waiting for such a declaration, the County may, in accordance with the plan, 

arrange for the activation of the temporary debris storage and reduction site at the VDOT 
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Park and Ride on Route 216.  The County will make appropriate payments for the 

operation of this site.  Individual residents, non-resident land owners, and businesses who 

transport their own material to the disposal site are acting as County agents in self-

hauling debris, they shall sign a statement to the affect that they are giving the 

approximate load size along with their name, address, and telephone phone number when 

dropping the material. Any persons who are collecting brush or debris and transporting it 

for others for a fee are classes as ñcommercial haulersò.  All commercial haulers, whether 

working for a County citizen, County business, or the County itself shall deposit their 

material at the landfill only. The above procedure is just one of the many described in the 

plan, for all procedures see the Gloucester County Disaster Solid Waste Plan, 2001.  

 

While the county has planned for the increased amounts of solid waste due to major 

storm events, residents can help reduce the amount of waste that goes into the landfill by 

recycling specific types of solid waste and debris.  Woody debris (downed timber, logs, 

stumps and brush) can be sorted by size and processed for various reuse projects such as 

mulch or firewood.  The remaining waste should be taken to the landfill or temporary 

debris storage facility for separation and disposal.   

 

Other Types of Debris  

 

While the above mentioned reuse efforts can tremendously cut down on the amount of 

waste that goes into the landfill, there are other types of debris (treated wood, propane 

cylinders, demolition waste, asbestos containing waste, lead paint abatement waste, 

construction waste, household hazardous waste, and petroleum contaminated waste) that 

must be properly disposed of or reused due to the potential hazards to human health if 

ingested or inhaled (DEQ, 2009).  

 

Spread of Disease by Mosquitoes  

 

Large amounts of standing water brought about by excess rain and flooding from coastal 

storms creates unusually large amounts of additional habitat for mosquitoes to breed.  

Mosquitoes are known carriers of West Nile Virus, Eastern Equine Encephalitis, Dengue 

Fever, Yellow Fever, and other diseases. 

 

The mosquito problem is divided up into two distinct waves of activity that occur after a 

flooding event.  The initial influx or first wave of mosquitoes belong to a group known as 

flood water mosquitoes which include the salt marsh and pastureland mosquitoes. These 

mosquito species deposit their eggs on soil and in depressions that are subject to periodic 

flooding. When flooded, the eggs hatch simultaneously resulting in large swarms of 

mosquitoes five to seven days after the flooding event during the warmest times of the 

year. These mosquitoes are primarily annoyance species that play minor roles in disease 

transmission. 

 

After the initial wave of flood water mosquitoes disperses, a new group of mosquitoes 

move into the new pools of standing water left after the flood waters begins to recede. 

This new group of mosquitoes prefer habitats with calm, temporary or permanent pools 

of standing water to deposit their eggs.  Many of the most important disease vectoring 

mosquitoes belong to this group of standing water mosquitoes and compose the second 

wave of mosquito invaders. 
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Neither the County nor the state has any available data on the health problems caused by 

mosquito invasions after coastal flooding events in Gloucester.  This is most likely 

because such incidents are not always reported or confirmed to be directly related to the 

coastal flooding event.  On April 16, 2007 Gloucester County first adopted an Integrated 

Mosquito Management Program (IMMP) that is implemented through the Gloucester 

County Mosquito Control Commission (GMCC).  This program is intended to 

specifically address mosquito control measures in the county.  The county currently has 

five (5) Mosquito Control Districts which are all generally located in the southern half of 

the county; these districts were established in accordance with Section 32.1-187 of the 

Code of Virginia.  The boundaries of these districts are discussed in the County 

Ordinance under Chapter 9.5 ñHealth and Sanitationò, Article II ñMosquito Control 

District.ò For more information on the plan, see the Integrated Mosquito Management 

Program, 2007 (as revised).  

 

Fuel Spills and Chemical Waste  

 

A long lasting hazard comes from flood waterôs ability to mix and spread dangerous 

substances such as fuel or other chemical waste throughout a community.  These 

materials also can seep into the ground water, causing serious health problems for people 

served by wells (Des Plaines Engineering Department, 2002). 

 

A significant cause of fuel spills come from unanchored fuel tanks taken away by flood 

waters.  When the water levels subside the scattered tanks can leak fuel onto the ground 

where it can be absorbed into the soil and gradually work its way into the groundwater 

(FEMA, 2006).  Gloucester Countyôs building code mandates that all newly installed fuel 

tanks in a flood zone be securely bolted or strapped down to a concrete foundation.  This 

provision acts as a safety measure to keep the tanks from floating away during flooding.  

Unfortunately, the mandate does not require pre-existing fuel tanks to be bolted or 

strapped down.   

 

Chemical waste coming in contact with floodwaters is primarily caused by the amount of 

chemical waste stored in the average home (Des Plaines Engineering Department, 2002).  

In order to address this problem Gloucester County runs bi-annual household chemical 

collections.  The collection program can help to minimize the scattering of chemical 

waste during coastal flooding; the exact dates and times are advertised in the community 

newspaper, The Beehive. 

 

Exposure to Raw Sewage Caused by Sewage Disposal System Failur e 
 

On-site sewage systems are susceptible to flood events and may result in the exposure of 

untreated sewage directly to humans or indirectly to humans via contact with creatures 

(e.g. dogs, cats, rats, flies, cockroaches, fleas or a host of others) that may have contact 

with the contaminated floodwater.  Human disease contracted through direct or indirect 

exposure to untreated sewage includes Salmonella, Shigellosis, Cholera, Viral Hepatitis 

A, Gastroenteritis and Amebiasis. Untreated sewage that finds its way to local tidal 

waterways may contaminate shellfish harvesting areas and impact a major Gloucester 

industry.   

 

Conventional sewage disposal systems are below ground and can naturally recover from 

flooding as flood waters subside and the soil dries. According to the VDH the primary 

cause of damage to conventional systems is the uprooting of trees.  As flood waters and 
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rainwater saturate soils, trees become extremely susceptible to being uprooted/knocked 

over by strong winds.  Over time as a tree grows, its roots may become entangled in 

nearby drain fields and if  the tree is uprooted by strong winds, the drain field can be 

uprooted as well.  According to the VDH the uprooting of trees during past storm events 

has been the number one cause of conventional septic tank damage in Gloucester County.  

 

While uprooted drain fields can be avoided through the use of above ground alternative 

sewage disposal systems, during a storm event these systems experience their own 

problems and are extremely vulnerable to flooding events.  Many alternative systems 

utilize mounds of sand to filter septic waste; these mounds as well as the systems which 

process the waste tend to be washed away during flooding events, releasing large 

amounts of untreated sewage.  If the system is not washed away, these systems tend to be 

damaged by flood waters or debris. The systems typically rely on electricity to properly 

function and as such prolonged electrical outages that are accompanied by flooding can 

lead to system failure. The mechanical parts that these systems rely on, when exposed to 

debris, tend to break during or after a storm event.  When damaged these systems fail to 

work properly and can back up and release large amounts of untreated sewage.  Due to 

the increased use of this technology and the anticipated expansion of this use in flood 

prone areas, the public health, safety and economic impacts of development in these areas 

should be examined.  This is especially critical in areas impacted by storm surge.   

 

Damage or Destruction of Private Water Supply 

 

Private water supplies, most often associated with drinking water wells, are significantly 

affected by flooding and as such alternative water supplies are usually a first response 

issue after a disaster.  The potential for contamination is present when well inundation 

with flood water that may be tainted by raw sewage or by chemicals released during a 

flood event occurs.  Residents should not drink well water until it is tested. 

 

Exposure to Mold  Spores  

 

Extensive water damage from flooding increases in the likelihood of mold contamination 

in buildings. Approximately 100,000 species of fungi exist but fewer than 500 fungal 

species cause infections in humans, generally through respiratory exposure.  Infections 

from mold might be localized to a specific organ or disseminated throughout the body. 

Prolonged exposure to high levels of mold (and some bacterial species) can produce an 

immune-mediated disease known as hypersensitivity pneumonitis (CDC, 2006).  After a 

flooding event buildings should be cleaned, dried out, and then inspected for signs of 

mold growth.  If signs of mold are present, the building may need professional mold 

treatment or extensive structural repairs. 
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4. GOALS  

The following goals and objectives relate to appropriate actions that Gloucester County 

can implement to lessen the amount of damage caused by coastal flooding. 

 

Goal 1: Protect public and private property from damage caused by coastal flooding 

hazard. 

 

Objective 1.1: Prevent roadways in the county from being damaged during coastal 

flooding.  

 

Objective 1.2: Protect new and existing development in the countyôs flood-prone areas 

from damage caused by coastal flooding hazards. 

 

Objective 1.3: Protect critical facilities from being damaged during coastal flooding. 

 

Goal 2: Maximize citizen actions to protect private properties. 

 

Objective 2.1: Ensure that residents are given adequate warning of potential coastal 

floods. 

 

Objective 2.2: Ensure that residents can easily obtain all general and property specific 

information relating to flooding and flooding risk. 

 

Existing hazard mitigation strategies and recommendations for improvement are 

identified in Chapter 5. 
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5. HAZARD M ITIGATION ACTIVITIES  

Over the years, the county has taken many steps to protect its citizens and property from 

flooding hazard.  The countyôs current hazard mitigation activities can be grouped into 

the following categories: 

 

1. Structural Improvement Activities 

2. Preventative Activities  

3. Property Protection Activities  

4. Public Information Activities  

5. Emergency Service Measures  

6. Natural Resource Protection 

 

In order to clearly distinguish the efforts the county has already implemented from this 

planôs recommendations for improvement; each will be designated as such.  If there are 

no additional recommendations for improvement, the recommendation for the section 

will merely endorse the continuation of the countyôs existing effort. 

 

5.1 Structural Improvement Activities  
 

Structural improvement activities are a special type of mitigation project that aims to 

keep flood waters from damaging critical facilities.  Structural improvement projects 

have many advantages as well as many shortcomings.  When appropriate, these 

improvements may provide long term protection against specific flood related damages.  

The shortcomings of these improvements depend on the nature of the improvement, but 

generally they are very expensive and require regular maintenance (Des Plaines 

Engineering Department 2002, 33). 

 

The following structural improvement activities have been, or should be, implemented in 

Gloucester County:  

a.   The Beaverdam Reservoir Dam Maintenance 

b.   Road Improvements  

 

5.1a The Beaverdam Reservoir Dam  

 

As discussed in earlier sections, the Beaverdam Reservoir is located in the central portion 

of Gloucester and it is contained by an earthen dam.  The reservoir covers approximately 

655 acres, and is surrounded by a 300 foot to 600 foot buffer of County owned forestland 

that makes up the Beaverdam Reservoir Park (Middle Peninsula Planning District 

Commission, 2005).  The dam was constructed in accordance with plans approved by the 

Virginia Department of Conservation and Recreation (VDCR).  In addition, VDCR 

issued required operational certificates directing/confirming the safe operation of this 

facility.   

 

What Has Been Implemented:  There have been no flooding problems related to the 

dam structure serving the reservoir.  Portions of the reservoir are located in flood zones 

AE and A, and according to county storm surge maps the downstream side of the dam 

itself has the potential to be inundated by a storm surge from a Category 3 hurricane.  

However, this does not pose any significant risk to the dam given it is designed to pass 

the probable maximum flood (PMF) which vastly exceeds a 100 year flooding event.  
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The damôs emergency spillway was tested during Hurricane Floyd in 1999 when the 

impoundment structure behaved as designed with water flowing downstream using the 

primary and emergency spillways. 

 

There is no established database in Virginia of historic dam failures.  However, most dam 

failures occur due to a lack of maintenance of the dam facilities in combination with 

excessive precipitation events, such as seasonal coastal storms or thunderstorms. 

 

The Gloucester County Public Utilities Department conducts weekly inspections of the 

dam and provides regular maintenance to the facility in accordance with the Emergency 

Action Plan developed for the facility.  The county also participates in the National Dam 

Safety Program maintained by FEMA and the U.S. Army Corps of Engineers, which 

provides the county with dam safety research and training, and grant assistance 

opportunities to maintain dam safety.  No improvements to Gloucester Countyôs 

preventative measures against dam failure are needed.   

 

Recommendation 5.1a:  The County should continue to regularly inspect the dam and 

perform regular maintenance, as well as continue to participate in the National Dam 

Safety Program.  

 

5.1b Road Improvements  
 

Gloucester County roadways are used as evacuation routes as well as the primary means 

for emergency responders to reach properties after coastal flooding events.  Roadways 

damaged by coastal flooding can hinder emergency respondersô ability to reach these 

areas.  Roads in a flood zone can be damaged by floodwaters if they are built below 

prescribed levels of flood protection or without proper drainage (USDA, 1998).  

 

What Has Been Implemented: The Virginia Department of Transportation (VDOT) 

utilizes specialized design criteria for protection of roadways against flooding.  The 

Department's usual criteria are to have the lowest edge of the road shoulder elevated 18" 

above the prescribed level of flood protection (Figure 13).  The prescribed level of 

protection are as follows: the ten year flood level for secondary roads, the 25 year flood 

level for primaries and arterials, and the 100 year flood level for emergency evacuation 

routes (VDOT, 2007).    

 

Figure 13: Depiction of VDOT Prescribed Roadway Section 
 

 

 
              Source: VDOT, 2007    
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Under the Byrd Act of 1932, VDOT assumed responsibility for all the public roads in 

Gloucester County.  The majority of roads in the county that serve coastal areas predate 

Gloucester Countyôs FIS and FIRM which provide base flood elevations.  Thus the exact 

identification of the appropriate flood level was not used to protect these roads.  The 

figures below depict various road segments in the southeastern portion of the county, all 

of which are built differently than the prescribed roadway above (Figure 13).  The figures 

below depict the variable lengths or lack of shoulders along the roadways, the variable 

depth or lack of ditching along roadways, and the height of adjacent property to that of 

the roadwayôs pavement.   

 

Figure 13a: Depiction of Roadway Section at 2339 Low Ground Road  

 

 
Source: Field Survey, 2009    
 

Figure 13b: Depiction of Roadway Section at Haywood Seafood on Maryus Road 
 

Source: Field Survey, 2009    

 

Figure 13c: Depiction of Roadway Section at 10021 Maryus Road 

             
Source: Field Survey, 2009    


